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(57) Abstract 



The invention relates to a process for the 
gasification of a carbonaceous fuel in a fiuidized 
bed gasifier (1). In the process, a fuel (5), such as 
coal or peat, and a primary gasification gas (6, 7), 
such as air, are fed into the gasifier, and a product 
gas ( 10) is removed from the gasifier, the product 
gas being purified by separating fine-grained solid 
ingredients (16) therefrom. The solids fraction 
(16) which is separated from the product gas 
(16) and which contains unreacted carbon is fed 
together with a stoichiometric excess of air (27) 
into another fiuidized bed reactor (20), which 
serves as an oxidizer, and the oxygen-containing 
gas (34) exiting from the oxidizer is directed 
to the fiuidized bed gasifier (1) as a secondary 
gasification gas. By the increased oxidation, the 
carbon conversion in the process is increased 
and a residual ash with a low carbon content is 
produced. 
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Process for the gasification of carbonaceous fuel in a fluidized bed gasifier 



The invention relates to a process for the gasification of carbonaceous fuel in a flu- 
idized bed gasifier, in which process fuel and a primary gasification gas are fed into 
5 the gasifier, and there is removed from the gasifier a product gas, which is purified 
by separating therefrom a carbonaceous solids fraction, which is further fed, to- 
gether with an oxygen-containing gas, to a second fluidized bed reactor, the gas 
produced by this second reactor being directed to the fluidized bed gasifier as a sec- 
ondary gasification gas, 

10 Fuels which contain large amounts of volatile components can be gasified in a 
fluidized bed with a high carbon conversion when the gasification temperature is 
sufficient, typically above 900 °C, and the solids, removed from the product gas 
stream by a cyclone, are recycled to the fluidized bed. On the other hand, with fuels 
which contain smaller amounts of volatile components and are less reactive, such as 

15 coal and peat, the carbon conversion in a corresponding simple fluidization process 
tends to remain below 90 %. Owing to problems of the melting and sintering of the 
ashes, and in air gasification also owing to the lowering of the quality of the product 
gas, it is in practice not possible to increase the conversion of carbon by raising the 
gasification temperature. 

20 In the known U-GAS (cf. Mason, D.M., Patel, J.G., Fuel Processing Technology, 3 
(1980), pp. 181-206) and KRW processes, attempts have been made to solve the 
problem by creating at the bottom of the gasification reactor a high-temperature 
zone which is more oxidative than the rest of the fluidized bed and in which the 
ashes partly melt, while the surrounding bed operates at a lower temperature. Thus, 

25 a so-called agglomerating gasifier (cf. US patent publication 3,982,690) was pro- 
vided, in which it is possible to withdraw selectively, from the bottom of the reac- 
tor, heavy agglomerates which contain more ashes than the rest of the bed. This 
process is, however, best suited for oxygen/steam gasification in which it is possible 
to create the required zones by the selection of the feed rates and feeding points of 

30 oxygen and steam. In air gasification, the use of water vapor is limited by the lower- 
ing of the thermal value of the gas and, furthermore, it is more difficult to create the 
required high-temperature zone by means of air. Also, the use of this process is lim- 
ited to only fuels the ashes of which agglomerate. On the other hand, in the course 
of the developing of the HTW process according to FI patent publication 86075 and 

35 of the Winkler gasifier preceding it (Hebden, D., Stroud, H.J.F., Chemistry of Coal 
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Utilization, M.A. Elliott, ed., 2. Suppl. Vol., J. Wiley & Sons, pp. 1694-1696) it was 
found difficult to attain a sufficient conversion of over 95 % in the gasifier in spite 
of the recycling of the dusts and the high-temperature oxygen/steam gasification. 
Thus, it was considered better to burn in an entirely separate combustion device the 
5 dust separated by the cyclone and the filter. Many different attempts at attaining 
better conversion in the gasifier itself ended without results. 

From US patent publication 4,828,581 there is further known the so-called Battelle 
Columbus process, in which two parallel fluidized bed reactors are used by circulat- 
ing a hot bed material from an oxidation reactor to a gasification reactor and by 
10 keeping the product gases of the two apart. The objective is to produce without a 
need for oxygen a product gas with an average thermal value. This process involves 
the problem of the implementation of the transfer of the hot bed materials, which is 
difficult in particular in pressurized applications. 

Another problem common in fluidized bed gasifiers, especially with sulfur- 
15 containing fiiels, is that, owing to the reducing gas atmosphere, the fly ash contains 
compounds unstable in the environment, such as calcium sulfide, which should be 
oxidized before being placed in the environment. 

From US patent publication 4,347,064 there is known a gasification process which 
uses two fluidized bed reactors, both of them serving as gasifiers. Fuel is fed into 

20 the first fluidized bed reactor, the carbon residue left ungasified therein being di- 
rected to a second fluidized bed reactor, wherein it is gasified at a higher tempera- 
ture with a mixture of oxygen and water vapor. According to the publication, the 
proportion of oxygen in the mixture is at minimum 30 and preferably 40-70 % by 
volume. In addition, the publication recommends the feeding in of fresh fuel also 

25 into the said second fluidized bed reactor. The forming gasification gas is directed 
to the first fluidized bed reactor as fluidization gas. 

The object of the invention is to provide an improved fluidized bed gasification pro- 
cess by which the above-mentioned carbonaceous fuels which contain smaller 
amounts of volatiles can be gasified with a high, above 90 %, and in preferred ap- 
30 plications even above 95 %, carbon conversion, while the environmental problems 
due to the solid residue of the gasification process are decreased. It is characteristic 
of the process according to the invention that the said second fluidized bed reactor 
is used as an oxidizer by feeding into it a stoichiometric excess of air so that there 
occurs a complete conversion of the carbon present in the solids fraction fed in and 
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that a gas containing surplus oxygen is obtained, the gas being directed to the fluid- 
ized bed gasifier as gasification gas. 

In the process according to the invention, the carbon left ungasified in the fluidized 
bed gasifier can be oxidized to carbon monoxide and/or carbon dioxide, which are 

5 returned to the gasification, whereby the carbon conversion of the process is sub- 
stantially increased. Alongside carbon, also other solid components which are sepa- 
rated from the product gas and are hazardous to the environment can be oxidized 
before they end up in the ash fraction to be removed from the process. The carbon 
content in the obtained ashes is thus low, and significant quantities of environmen- 

10 tally toxic components are not left in the ashes. 

In the fluidized bed oxidation of solids according to the invention, there may addi- 
tionally occur partial agglomeration of the ashes; this facilitates the separation of 
ashes from the gas stream to be returned to the gasifier. 

The combustion heat released in the fluidized bed oxidation according to the inven- 
15 tion can be exploited by recovering it, the oxidizer temperature control permitting, 
by means of a heat exchanger in a recovery of heat taking place directly from the 
oxidizer or from the gasifier product gas. On the other hand, the carbon dioxide and 
water vapor present in the secondary gasification gas produced by the oxidizer may 
in part be reduced in the gasifier to carbon monoxide and hydrogen, in which case 
20 these for their part increase the combustion value of the product gas obtained. 

According to the invention, the oxidative gas fed into the fluidized bed oxidizer is 
air, possibly mixed with water vapor to control the temperature in the oxidizer. The 
temperature prevailing in the oxidizer may be approximately 750-950 °C, preferably 
800-850 °C, which suffices for rapid oxidation of the carbon present in the solids 
25 and at which also the reduced compounds, such as CaS, present in the solids, are 
largely oxidized. From the oxidizer it is possible advantageously to recover excess 
heat by heat exchange in order to maintain the temperature within the said optimum 
range. 

When necessary, a sorbent can be fed into the fluidized bed oxidizer to enhance the 
30 retaining of sulfur, and also other additives, for example, to prevent the melting of 
the ashes. A portion of the ashes remaining after the oxidation can be withdrawn 
from the bottom of the fluidized bed oxidizer, and a portion can be separated by 
means of a separate separator, such as a cyclone, from the gas stream directed from 
the oxidizer to the gasifier. Owing to their higher specific weight and possibly par- 
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tial agglomeration, the ashes are now more easily separable than are the light ash 
particles, containing large amounts of porous carbon, in the product gas stream ob- 
tained from the gasifier. 

Fuels suitable for gasification in the process according to the invention include coal, 
5 peat and solid biofuels such as wood. Air can be used as the primary gasification 
gas in the fluidized bed gasifier. The fluidized bed in the gasifier is preferably made 
up of a substantially stationary ebullating bed, but it is also possible to use a circu- 
lating bed reactor as the gasifier. The fluidized particles of the bed consist of a fine- 
grained solid material, such as sand or lime. According to the invention, the secon- 

10 dary gasification gas which is introduced from the fluidized bed oxidizer and which, 
in addition to carbon oxides and water vapor, contains oxygen left over from the 
oxidizing air used in excess, is most preferably fed above the ebullating bed in the 
gasifier. The product gas obtained from the gasifier may be directed first to a cy- 
clone, the coarser solids fraction separated from the gas stream by the cyclone being 

15 returned to the fluidized bed of the gasifier, and thereafter, via a heat-recovering 
heat exchanger, to a filter for the separation of a finer carbonaceous solids fraction 
to be oxidized in accordance with the invention in a fluidized bed oxidizer. 

The invention is described below in greater detail, first with reference to the accom- 
panying drawing, which is an example of the apparatus applying the gasification 
20 process according to the invention. 

The apparatus according to the drawing comprises a vertical, cylindrical reaction 
vessel 1 which serves as the fluidized bed gasifier and is equipped with a grate 2 in 
its lower section. Above the grate 2 there is a substantially stationary ebullating bed 
3, which consists of fine-grained inert particles, such as sand. In the figure, the in- 
25 troduction of the bed material into the reaction vessel 1 is indicated by arrow 4, the 
feeding in of the fuel to be gasified by arrow 5, the feeding in of the gasification gas 
by arrows 6 and 7, for example, so that arrow 6 indicates gasification air and arrow 
7 water vapor, and the withdrawal of ashes from the reaction vessel by arrow 8. 

A duct 10 starting in the chamber 9 above the fluidized bed 3, at a point close to the 
30 upper end of the reaction vessel, directs the product gas formed in the gasification to 
a cyclone 1 1, which separates from the gas stream the coarser solid particles, which 
are returned via duct 12 to the fluidized bed 3 of the gasifier. From the cyclone 1 1 
the product gas travels through duct 13 via a heat exchanger 14 to a particle separa- 
tor 15, which is, for example, a ceramic filter. The more finely divided solids frac- 
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tion separated by the filter 15 exits to duct 16, and the purified product gas contin- 
ues via duct 17 to the desired use as fuel. 

Duct 16 directs the fine-grained solids separated by the separator 15 and containing 
a large amount of unreacted carbon first to a container 18, from which the solids are 

5 directed either via duct 19 directly to a fluidized bed reactor 20 serving as an oxi- 
dizer, or via duct 2 1 first to an intermediate container 22 and from there further to 
the fluidized bed reactor 20, in which case it is possible to remove a portion of the 
solids from the intermediate container (arrow 23). The fluidized bed oxidizer 20 
consists of a vertical, cylindrical vessel the lower section of which is equipped with 

10 a grate 24. Above the grate 24 there is an ebullating bed 25 made up of large-sized 
particles of, for example, sand or lime, and a chamber 26 above the bed. The pur- 
pose of the fluidized bed oxidizer 20 is to oxidize the carbon present in the fine- 
grained solid material separated by the filter 15 from the product gas stream, as well 
as the other oxidizable components present. The feeding in of air used as the oxida- 

15 tive gas is indicated in the figure by arrow 27, the feeding in of optional water vapor 
by arrow 28, the introduction of bed material by arrow 29, possible small injection 
of vapor or water for the cooling of the forming combustion gas by arrow 30, and 
the withdrawal of ashes by arrow 31. The oxidizer 20 is also equipped with heat ex- 
changers 32 and 33 for adjusting the oxidizing temperature to the optimal level,. in 

20 which case any excess heat can be transferred for exploitation in, for example, the 
steam cycle of a power plant. 

The gas obtained from the fluidized bed oxidizer 20, which gas, in addition to car- 
bon oxides and water vapor, contains oxygen because of the excess of air used in 
the oxidation, is directed via duct 34 to a cyclone 35, which removes the ash parti- 
25 cles (arrow 36) from the gas stream, which is directed via duct 37 to the fluidized 
bed gasifier 1 as a secondary gasification gas, according to the figure into the cham- 
ber 9 above the fluidized bed 3 in the reaction vessel. 

In the process depicted in the drawing, a solid, particulate fuel, for example, carbon, 
peat, waste wood, or a mixture thereof, is pyrolyzed in the gasifier 1, forming a 

30 product gas which contains as combustible components, among other things, carbon 
monoxide, hydrogen and hydrocarbons. At the same time there forms residual car- 
bon, the gasification of which is slower, and thus the particles elutriated from the 
gasifier along with the product gas still contain a large amount of unreacted carbo- 
naceous material. Owing to the high carbon content, the particles are rather light in 

35 weight, and therefore only the largest particles, typically over 10-20 jim, separate 
from the product gas in the cyclone 11. The particles separated by the cyclone 1 1 
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and returned to the fluidized bed 3 of the gasifier react further and are finally 
ground to so small a size that they pass through the cyclone. In the process accord- 
ing to the invention, the primary cycle step made up of the cyclone 1 1 and duct 12 
is not necessarily required at all. but the implementation of the primary cycle results 
5 in a high, approximately 80-95 %, conversion of carbon in the gasifier and thus a 
smaller fluidized bed oxidizer 20, which is often optimal for reasons of cost. Fur- 
thermore, it is useful in terms of the quality of the forming product gas that the up- 
per section of the gasifier contains a large amount of carbon- and ash-containing 
particles, which promote the decomposition of tar compounds and the formation of 
10 the desired product gas components, carbon monoxide and hydrogen. 

After the cyclone 1 1, the product gas travels through the heat exchanger 14, wherein 
the gas temperature is lowered from the typical gasification temperature (800- 
1000 °C) to the range of 300-550 °C. At the same time the metal vapors (e.g. alkali 
metals) present in the product gas condense and can be removed in connection with 

15 the removal of particles. The particles are removed, for example, with chemical fil- 
ters 15, in which case the product gas 17 exiting from the process is pure and suit- 
able, for example, for use as fuel in a gas turbine. The separated dust, which con- 
tains a large amount of carbonaceous material, can be fed directly into the fluidized 
bed oxidizer or, alternatively, in some run situation, all or a portion of the dust sepa- 

20 rated by the filter can be collected into an intermediate container 22 and be fed into 
the oxidizer later. Via the dust removal line 23 it is also possible to remove dust 
from the system, for example, in situations of disturbance or shutdown. 

The conditions in the oxidizer 20 are adjusted, by control of the feeds of air, water 
. vapor and dust, to be such that the carbonaceous material present in the dust oxi- 

25 dizes to carbon oxides. Since the oxidation reactions of a fine-grained carbonaceous 
material are considerably more rapid than the gasification reactions prevailing in the 
gasifier, a complete conversion of carbon will occur in the oxidizer already within 
the available retention time of a few seconds. Owing to the fluidized bed, the oxi- 
dizer temperature remains stable and the transfers of heat and materials are effec- 

30 tive. The gasification process dust separated by the filter 15 contains, in addition to 
carbonaceous material, also other substances, such as calcium sulfide and other 
compounds unstable or toxic in the environment, problematic in terms of the further 
use or final disposal of the dust. During the oxidation, also these compounds are 
oxidized, and the dust to be removed by means of the cyclone 35 resembles the fly 

35 ash of a conventional combustion plant. The oxidizer temperature is adjusted to the 
desired level (preferably approximately 800-900 °C), either by using a large excess 
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of air and/or water vapor feed, or by removing by means of an optional bed heat ex- 
changer 32 a portion of the heat generated in the combustion, for example, for use 
in the steam cycle of a power plant. In the last-mentioned case, the oxidizer can be 
operated at a point closer to the air coefficient of stoichiometric combustion, in 
5 which case the oxygen content in the combustion gas directed to the gasifier is typi- 
cally 1-5 %. The operating capacity of the cyclone 35 is based on the fact that the 
ash particles leaving the oxidizer 20 are clearly heavier than the porous carbona- 
ceous particles elutriated from the gasifier 1. In addition, partial agglomeration of 
the ashes may occur in the oxidizer. 

10 The hot combustion gas directed from the oxidizer 20 into the chamber 9 above the 
bed 3 in the gasifier serves as a secondary gasification gas; the oxygen present in it 
reacts rapidly with combustible compounds in the gasifier. At a high temperature, 
carbon dioxide and water vapor also participate in the gasification reactions occur- 
ring in the gasifier and are in part converted to carbon monoxide and hydrogen. 

15 When the oxidizer is operated at a temperature below 850-880 °C, also alkali metals 
react, forming in the main condensed products (primarily alkali sulfides), which can 
be removed by means of the cyclone in connection with the removal of particles. 
When necessary, the combustion gas leaving the oxidizer can be cooled with an op- 
tional heat exchanger 33 or by slight spraying 30 of steam or water. 

20 The fluidized beds 3, 25 of the fluidized bed reactors 1, 20 are maintained at the de- 
sired size by removing, according to need, coarse ashes 8, 3 1 from the bottom of the 
reactors and by adding, when necessary, sand, lime or some other selected bed ma- 
terial into the bed. By a small change of bed material, the accumulation of adhering 
ash agglomerates in the fluidized beds of the reactors is also avoided. 

25 The functioning of the process according to the invention has been observed in ex- 
periments according to the following examples, in which a bituminous coal and a 
mixture of coal and wood were gasified in an apparatus operating under a pressure 
of 0.34 MPa. When corresponding fuel mixtures were gasified without an oxidation 
reactor according to the invention, the conversion of the elemental carbon present in 

30 the fuel to gaseous products remained at a level of 75-90 % even though very high 
gasification temperatures, problematic in terms of the sintering of the ashes, were 
used in the experiments. 



9/7/2006, EAST Version: 2.1.0.14 



WO 00/43468 



PCT/FI00/00047 



8 

Example 1 

The fuel used in the gasifier was bituminous coal alone. Approximately 55 % by 
weight of the carbonaceous dust separated from the hot filter was fed into the oxi- 
dizer. The bed temperature of the oxidizer was adjusted to approximately 940 °C. 
5 The bed material in the oxidation reactor was a mixture of limestone and sand at a 
ratio of 1 : 1 . The carbon content of the cyclone dust separated in the cyclone after 
the oxidizer was 0.55 % when the ashes separated by a filter and fed into the oxi- 
dizer contained carbon 65.1 %. The conversion of the filter dust fed into the oxi- 
dizer was thus almost complete. Since all of the dust was not recycled, the total 

10 conversion of the coal fed in remained at 92.4 %. Even this, however, was over 10 
percentage points higher than the conversion attained in conventional gasification 
with the same coal. During the sequence, the concentrations of vaporous alkali met- 
als (Na, K), as well as the sulfur compounds (H 2 S, COS), present in the product gas 
after the gasifier were measured. The total amount of vaporous alkali metals was 

15 less than 0.05 ppm (wt.) and H 2 S 220 ppm (vol.), and COS approximately 20 ppm 
(vol.). In practice this indicated that the recycling of the dust containing sulfur and 
alkali metals did not raise the level of impurities present in the filtered product gas 
as regards alkali metals or sulfur; they had been bound in the cyclone dust and been 
removed from the process. 

20 Example 2. 

The fuel used in the gasifier consisted of sawdust 58 % by weight and bituminous 
coal 42 %. All of the carbonaceous dust separated by the hot filter of the gasifier 
was cycled to the oxidizer (100 % recycling). The bed material in the oxidizer was 
the same as in Example 1, and the bed temperature was maintained at 895 °C. The 

25 carbon content in the dust separated by the oxidizer cyclone was 0.25 % by weight, 
while the carbon content in the dust separated by the hot filter and fed into the oxi- 
dizer was 57.4 % by weight. Calculated on the basis of a gas analysis, the conver- 
sion of carbon to gases was 96 %, and on the basis of the carbon contents in the sol- 
ids streams removed from the system it was over 99 %. In a corresponding conven- 

30 tional mixed gasification of wood and coal, a level of 82-87 % has been attained. 
During the trial run sequence, measurements corresponding to those made during 
the previous experiment were made: vaporous alkali metals (Na and K in total) less 
than 0.05 ppm (wt.), H 2 0 210 ppm (vol.), and COS 20 ppm (vol.). 
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Example 3 

In this experiment, the amount of hot filter dust fed into the oxidizer was more than 
was formed in the process during the trial sequence. Thereby a case was simulated 
in which dust had previously been collected in storage for later recycling. The fuel 

5 used in the gasifier consisted of sawdust 86 % by weight and bituminous coal 14 % 
by weight. The recycling of filter dust was 1 12 % by weight. The oxidizer bed ma- 
terial used was the same mixture of sand and limestone as in the previous examples, 
and the temperature of the oxidizer bed was adjusted to 850 °C. The carbon content 
in the dust separated by the oxidizer cyclone was 0.3 % by weight when the carbon 

10 content in the filter dust fed into the oxidizer was 34.0 % by weight. The conversion 
of carbon to gases, calculated on the basis of the solids streams, was over 99 %. 
The vaporous alkali metal contents in the gasifier product gas, measured at a point 
after the filter, were below 0.05 ppm (wt.), H 2 S 180 ppm (vol.) and COS 20ppm 
(vol.). 

15 No agglomeration was observed in the bottom ashes of the oxidizer during the trial 
runs. After the trial runs the reactor was opened and was examined to observe any 
sedimentation. No sedimentation was observed. The high carbon dioxide content in 
the gas produced was a natural consequence of the great heat losses typical of the 
small-scale test apparatus. In order to maintain the internal temperature balances in 

20 the reactors, a larger than conventional proportion of the fuel had to be burned. The 
key process variables and measured gas properties in the example experiments are 
shown in following Table 1 . 
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Table 1. 



Example 


1 


2 


3 


Pressure. Mt>a ( abs ^ 


0.34 


0 34 


0 34 


Gasifier air coefficient 


0.35 


0.40 


0.36 


Total air coefficient 


0.60 


0.67 


0.52 


Carbon mass flow, g/s 


4.7 


2.3 


1.1 


Sawdust mass flow, g/s 




2.9 


6.2 


Carbon/Wood ratio, % by weight 


100/0 


A O /C O 

42/58 


14/86 


Gasifier bed material feed, g/s 


0.36 


0.20 


0.24- 


Oxidizer bed material feed, g/s 


0 


0 


0 


Gasification air feed, g/s 


15.3 


15.2 


16.1 


Steam feed to gasifier, g/s 


2.8 


2.4 


" 


Air feed to oxidizer, g/s 


10.7 


10.5 


7.6 


Oxidizer fluidization velocity, m/s 


0.33 


0.33 


0.22 


Composition of dry product gas, % by vol. 








CO 


o o 
6.8 


6.5 


8.7 


co 2 


13.3 


15.4 


13.9 


H 2 


6.5 


5.0 


5.6 


N 2 (+Ar) 


70.7 


71.9 


69.6 


CH 4 


0.62 


1.2 


2.0 


C 2 Hy 


O.01 


0.08 


0.32 


H 2 S. 


0.02 


0.02 


0.02 


H 2 0 in humid gas, % by vol. 


13.9 


15.6 


9.8 


Lower thermal value of dry product gas, MJ/m 3 n 


2.2 


2.0 


3.1 


Carbon content in cyclone dust, % by weight 


0.55 


0.25 


0.30 
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Claims 

1 . A process for the gasification of a carbonaceous fuel in a fluidized bed gasi- 
fier (1), in which process fuel (5) and a primary gasification gas (6, 7) are fed into 
the gasifier, and a product gas (10) is removed from the gasifier, the product gas be- 

5 ing purified by separating therefrom a carbon-containing solids fraction (16), which 
is further fed, together with an oxygen-containing gas, into a second fluidized bed 
reactor (20), the gas produced therein being directed to the fluidized bed gasifier (1) 
as a secondary gasification gas, characterized in that the said second fluidized bed 
reactor (20) is used as an oxidizer by feeding into it a stoichiometric excess of air so 
10 that there occurs a complete conversion of the carbon present in the solids fraction 
fed in, and that a gas containing surplus oxygen is obtained, the gas being directed 
to the fluidized bed gasifier (1) as a gasification gas. 

2. A process according to Claim 1, characterized in that the separation of the 
solids fraction (16) from the product gas is carried out by filtration (15). 

15 3. A process according to Claim 1 or 2, characterized in that the temperature 
in the fluidized bed oxidizer (20) is approximately 800-900 °C. 

4. A process according to any of the above claims, characterized in that a sul- 
fur-removing sorbent is fed into the fluidized bed oxidizer (20). 

5. A process according to any of the above claims, characterized in that a fine- 
20 grained solid material (36) is separated from the exit gas (34) of the oxidizer (20) 

before the gas is directed to the fluidized bed gasifier (1). 

6. A process according to any of the above claims, characterized in that the 
fuel (5) is coal, peat or a solid biomass. 

7. A process according to any of the above claims, characterized in that the 
25 primary gasification gas (6) contains air. 

8. A process according to any of the above claims, characterized in that the 
fluidized bed gasifier (1) has an ebullating bed (3) made up of solid particles. 

9. A process according to any of the above claims, characterized in that, be- 
fore the separation of the solids fraction (16) to be oxidized, a coarser solids fraction 

30 (12) is separated from the product gas (10) exiting from the gasifier (1) and is re- 
turned to the gasifier. 
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